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We report results from a search for production of a neutral Higgs boson in association w ith a b 
quark. We search for Higgs decays to  t  pairs w ith one t  subsequently decaying to  a muon and the 
other to  hadrons. The d a ta  correspond to  2.7 fb- 1  of pp  collisions recorded by the DO detector at 
*/s =  1.96 TeV. The d a ta  are found to  be consistent w ith background predictions. The result allows 
us to  exclude a significant region of param eter space of the minimal supersym m etric model.
PACS num bers: 12.10.Dm, 12.60.Fr, 12.60.Jv
The current model of physics at high energies, the 
standard model (SM), has withstood increasingly pre­
cise experimental tests, although the Higgs boson needed 
to mediate the breaking of electroweak symmetry has 
not been found. Despite the success of the SM, it has 
several shortcomings. Theories invoking a new fermion- 
boson symmetry, called supersymmetry [1] (SUSY), pro­
vide an attractive means to address some of these includ­
ing the hierarchy problem and nonunification of couplings 
at high energy. In addition to new SUSY-specific part­
ners to SM particles, these theories have an extended 
Higgs sector. In the minimal supersymmetric standard 
model (MSSM) there are two Higgs doublet fields which 
result in five physical Higgs bosons: two neutral scalars
4(h, H ) ,  a  n e u tra l p seudosca lar (A) an d  tw o charged  Higgs 
bosons ( i î ± ). T h e  m ass sp e c tru m  of th e  H iggs bosons 
is d e te rm in ed  a t  tree  level b y  tw o p ara m ete rs , typ ica lly  
chosen to  be ta n  ß , th e  ra tio  of th e  vacuum  ex p e c ta tio n  
values of u p -ty p e  an d  dow n-type sca la r fields an d  M a , 
th e  m ass of th e  physical p seudosca lar. H igher o rd er cor­
rec tions a re  d o m in a te d  by  th e  H iggsino m ass p a ra m e te r  
/x an d  th e  m ix ing  of scala r to p  quarks.
In  th is  L e tte r, we p resen t a search  for n e u tra l H iggs 
bosons (collectively d en o ted  </>) p ro d u ced  in  associa tion  
w ith  a b quark . T h e  specific H iggs boson  decay  m ode 
used  in  th is  search  is <f> —>■ r r  w ith  one of th e  r  lep tons 
su b seq u en tly  decaying  v ia  r  —>■ pbvTVn (deno ted  r M) an d  
th e  second v ia  r  —>■ h ad ro n s  +  vT (deno ted  r^ ) . In  th e  
M SSM  th e  H iggs coupling  to  dow n-type ferm ions is en­
h an ced  by  a fac to r oc ta n  ß  an d  th u s  th e  H iggs p ro d u c tio n  
cross section  is en h an ced  by  a fac to r oc t a n 2 ß  re la tiv e  to  
th e  SM, g iving p o te n tia lly  d e tec tab le  ra te s  a t  th e  Teva- 
tro n . Tw o of th e  th re e  n e u tra l H iggs bosons have n ea rly  
d eg en era te  m asses over m uch  of th e  p a ra m e te r  space, ef­
fectively g iving an o th e r  fac to r of tw o in  p ro d u c tio n  ra te . 
A prev ious search  in  th is  final s ta te  w as ca rrie d  o u t by  
th e  DO ex p erim en t [2]. Searches in  th e  com p lem en ta ry  
channels 4>Z/4>(}) —>■ 66r r ,  r r 66 [3], <f> —>■ r r  [4, 5], an d  
4>b —>■ bbb [6 , 7] have also been  ca rried  o u t by  th e  L E P , DO, 
an d  C D F  experim en ts. B y  search ing  in  com p lem en ta ry  
channels we reduce overall se n sitiv ity  to  th e  p a r tic u la r  
d e ta ils  o f th e  m odel. T h e  5 r r  final s ta te  is less sensitive 
to  SU SY  rad ia tiv e  co rrec tions th a n  th e  bbb final s ta te , 
an d  has g rea te r  se n sitiv ity  a t  low H iggs m ass th a n  th e  
4> —>■ r r  channel, as th e  6-je t in  th e  final s ta te  reduces th e  
Z  —> r r  backg round . F u rth e rm o re , an  ad d itio n a l com ­
p le m en ta ry  channel will co n trib u te  to  an  even s tro n g er 
exclusion w hen  com bin ing  d ifferent searches. T h e  resu lt 
p resen ted  in  th is  L e tte r  uses an  in te g ra te d  lum inosity  of 
2.7 fb - 1  w hich is eigh t tim es th a t  used for th e  prev ious 
resu lt in  th is  channel. B ecause of analysis im provem ents, 
th e  gain  in  se n sitiv ity  co m p ared  to  th e  p rio r resu lt is 
g rea te r  th a n  ex p ected  from  th e  increased  in te g ra te d  lu­
m inosity  only. W e also ex ten d  th e  H iggs m ass search  
ran g e  re la tiv e  to  th e  p rev ious resu lt in  th is  channel.
T h e  DO d e tec to r  [8] is a general p u rp o se  d e tec to r  lo­
c a te d  a t  F e rm ila b ’s T eva tron  pp  collider. T h e  T evatron  
o p e ra te s  a t  a cen te r o f m ass energy  of 1.96 TeV. T his 
ana lysis relies on  all aspec ts  of th e  de tec to r: track ing , 
calo rim etry , m uon d e tec tio n , th e  ab ility  to  iden tify  de­
ta ch e d  vertices an d  th e  lum in o sity  m easu rem en t.
T h is search  requ ires rec o n stru c tio n  of m uons, h ad ron ic  
r  decays, je ts  (arising  from  b qu ark s) an d  neu trinos. 
M uons are  iden tified  using  tra c k  segm ents in  th e  m uon 
system  an d  are req u ired  to  have a tra c k  rec o n stru c te d  
in  th e  inner trac k in g  sy stem  w hich is close to  th e  m uon- 
sy stem  tra c k  segm ent in  r] an d  p>. H ere r] is th e  pseu ­
d o ra p id ity  an d  p> is th e  az im u th a l angle in  th e  p lane 
p erp e n d icu la r  to  th e  beam . J e ts  a re  rec o n s tru c te d  from  
ca lo rim eter in fo rm atio n  using  th e  DO R u n  II cone algo­
r ith m  [9] w ith  a rad iu s  of R  =  0.5 in  (y, cp) space, w here 
R  =  \ J ( A y 2 +  Ap>2) an d  y  is th e  rap id ity . J e ts  a re  ad ­
d itio n a lly  iden tified  as being  co n sis ten t w ith  decay  of a 
5-flavored h a d ro n  (5-tagged) if th e  trac k s  aligned  w ith  
th e  ca lo rim eter je t  have h igh  im p ac t p a ra m e te r  or form  
a v e rtex  se p a ra te d  from  th e  p r im a ry  in te ra c tio n  p o in t in 
th e  p lane tran sv e rse  to  th e  b ea m  as d e te rm in ed  by  a neu­
ra l netw ork  (NN&) a lg o rith m  [10]. H ad ron ic  r  decays are  
iden tified  [1 1 ] as c lu ste rs o f energy  in  th e  ca lo rim e ter re­
co n s tru c te d  [9] using  a cone a lg o rith m  of rad iu s  R  =  0.3 
w hich have assoc ia ted  tracks. T h e  r  ca n d id a te s  a re  th e n  
ca tego rized  as being  one of th re e  ty p es w hich co rrespond  
ro ugh ly  to  one-p rong  r  decay  w ith  no  7r°s (called T y p e  1), 
one-p rong  decay  w ith  7r°s (T y p e  2) a n d  m u ltip ro n g  de­
cay  (T ype 3). A final iden tifica tion  req u irem en t is based  
on th e  o u tp u t value of a n eu ra l netw ork  (NN r ) designed 
to  se p a ra te  r  lep tons from  je ts . T h e  m issing tran sv e rse  
energy  f t?  is used  to  infer th e  p resence of n eu trin o s. T he 
is th e  n ega tive  of th e  vec to r sum  of th e  tran sv e rse  
energy  of ca lo rim eter cells sa tisfy ing  \r/\ <  3.2. is cor­
rec ted  for th e  energy  scales of rec o n s tru c te d  final s ta te  
o b jects , inc lud ing  m uons.
S ignal accep tance  an d  efficiency are  m odeled  using  
s im u la ted  SM <f>b even ts g en e ra te d  w ith  th e  PY THIA event 
g en e ra to r [1 2 ] requ iring  th e  b q u a rk  to  sa tisfy  p t  > 
15 G e V /c  an d  [r/\ <  2.5 an d  using  th e  C T E Q 6L 1 [13] par- 
to n  d is tr ib u tio n  functions (P D F ). T h e  TAUOLA [14] p ro ­
g ram  is used  to  m odel r  decay  an d  EVTGEN [15] is used 
to  decay  b h ad ro n s. T h e  dependence of th e  H iggs boson  
decay  w id th  on ta n  ß  is inc luded  by  rew eighting  PYTHIA 
sam ples, an d  th e  k in em atic  p ro p ertie s  are rew eigh ted  to  
th e  p red ic tio n  of th e  N LO  p ro g ra m  MCFM [16]. T he 
g en e ra to r o u tp u ts  are passed  th ro u g h  a d e ta iled  d etec­
to r  s im u la tion  based  on  GEANT [17]. E ach  GEANT event 
is com bined  w ith  collider d a ta  events reco rded  d u rin g  a 
ran d o m  b eam  crossing to  m odel th e  effects o f d e tec to r  
noise, p ileup , an d  ad d itio n a l pp  in te rac tio n s. T h e  com ­
b ined  o u tp u t is th e n  passed  to  th e  DO event reco n stru c­
tio n  p rog ram . S im u la ted  signal sam ples a re  g en e ra te d  for 
d ifferent H iggs m asses ran g in g  from  90 to  320 G e V /c 2.
B ackgrounds to  th is  search  are  d o m in a te d  by  Z + je ts ,  
t t ,  an d  m u ltije t (M J) p ro d u c tio n . In  th e  M J b ackg round  
th e  a p p a re n t lep tons p rim a rily  com e from  sem ilep ton ic 
b h a d ro n  decays, n o t r  decays. A d d itio n a l backg rounds 
include jy + je t s  events, SM  d iboson  p ro d u c tio n  an d  sin­
gle to p  q u a rk  p ro d u c tio n . E x ce p t for th e  M J co n trib u ­
tion , all back g ro u n d  yields are  e s tim a ted  using  sim u la ted  
events, w ith  th e  sam e p rocessing  cha in  used  for signal 
events. T h e  Z + je ts ,  jy + je t s  an d  t t  sam ples a re  gener­
a te d  using  ALPGEN [18] w ith  PY THIA used  for frag m en ta ­
tion . T h e  d iboson  sam ples are  g en e ra te d  using  PYTHIA. 
F or s im u la ted  sam ples in  w hich th e re  is on ly  one lep to n  
arising  from  th e  decay  of a W  boson  or from  t t  —>■ ^ + je ts , 
th e  second le p to n  is e ith e r a  je t  m isiden tified  as a r  or a 
m u o n + je t sy stem  from  heavy  flavor decay  in  w hich th e  
m uon  is m isiden tified  as being  iso la ted  from  o th e r  ac tiv ­
5ity.
C orrec tions accoun ting  for differences betw een  d a ta  
an d  th e  s im u la tio n  are  app lied  to  th e  s im u la ted  events. 
T h e  co rrec tions a re  derived  from  con tro l d a ta  sam ples 
an d  app lied  to  o b je c t iden tifica tion  efficiencies, tr ig ­
ger efficiencies, p r im a ry  pp  in te ra c tio n  p o sitio n  (p rim ary  
vertex ) an d  th e  tran sv e rse  m o m en tu m  sp e c tru m  of Z  
bosons. A fter app ly ing  all co rrec tions, th e  yields for sig­
n a l an d  each  back g ro u n d  are ca lcu la ted  as th e  p ro d u c t 
o f th e  accep tance  tim es efficiency d e te rm in ed  from  sim ­
u la tio n , lum in o sity  an d  p red ic ted  cross sections.
T h e  in itia l ana lysis s te p  is se lection  of events recorded  
by  a t  least one trig g e r from  a se t o f single m uon  triggers 
for d a ta  ta k en  before th e  sum m er of 2006. F or d a ta  ta k en  
afte r sum m er 2006 we requ ire  a t  least one tr ig g e r from  
a se t o f single m uon  trig g ers  an d  m uon  p lus h ad ro n ic  r  
triggers. T h e  average tr ig g e r efficiency for signal events 
is ap p ro x im ate ly  65% for b o th  d a ta  epochs.
A fter m ak ing  th e  tr ig g e r req u irem en ts  a  background- 
d o m in a te d  p re -ta g  sam ple is se lected  by  req u irin g  a re­
co n s tru c te d  p r im a ry  v ertex  for th e  event w ith  a t  least 
th re e  tracks, ex ac tly  one rec o n s tru c te d  h ad ro n ic  r ,  ex­
ac tly  one iso la ted  m uon, an d  a t  leas t one je t . T h is an a l­
ysis requ ires th e  r  ca n d id a te s  to  sa tisfy  EÇ, > 1 0  GeV, 
pTp >  7(5) G e V /c  a n d  N N r > 0.9 for T ype  1(2) tau s , 
E j, > 15 GeV, pTp > 10 G e V /c  an d  N N T > 0.95 for 
T ype  3 ta u s . H ere EÇ, is th e  tran sv e rse  energy  of th e  
r  m easu red  in  th e  ca lo rim eter, pTp is th e  tran sv e rse  m o­
m e n tu m  sum  of th e  assoc ia ted  trac k (s ). T h e  m uon  m ust 
sa tisfy  p ^ >  12 G e V /c  an d  \r/\ <  2.0. I t  is also req u ired  
to  be iso la ted  from  a c tiv ity  in  th e  trac k er an d  calorim e­
te r  [19]. Selected  je ts  have E t  > 1 5  G eV, \'r/\ <  2.5. T he 
r ,  th e  m uon an d  je ts  m u st all be co n sis ten t w ith  aris­
ing  from  th e  sam e p r im a ry  v ertex  an d  be se p a ra te d  from  
each  o th e r  by  A R  > 0 .5 .  In  ad d itio n , th e  m uon an d  r  are 
req u ired  to  have opposite  charge, an d  th e  ( n , f a )  m ass
variab le  M  =  ^ j 2 f a E j l/ p l^r ( l  — c o s (A ( p (p , fa ) ) )  m ust
sa tisfy  M  < 80, 80, a n d  60 G e V /c 2 for events w ith  r s  
o f T ype  1, 2 an d  3 respectively . H ere E ^  is th e  energy  of 
th e  m uon, an d  Atp is th e  open ing  angle betw een  th e  f a  
an d  m uon  in  th e  p lane  tran sv e rse  to  th e  b ea m  d irec tion .
A m ore res tr ic tiv e  6- ta g  subsam ple  w ith  im proved  sig­
n a l to  back g ro u n d  ra tio  is defined by  d em an d in g  th a t  a t 
least one je t  in  each event is co n sis ten t w ith  6 q u a rk  p ro ­
d u c tio n  [10]. T h e  6-je t iden tifica tion  efficiency in  signal 
events is a b o u t 35% a n d  th e  p ro b ab ility  to  m isiden tify  a 
ligh t je t  as a 6 je t  is 0.5%.
All b ackg rounds excep t M J are  derived  from  s im u la ted  
events as d escribed  earlier. T h e  M J b ack g ro u n d  is de­
rived  from  con tro l d a ta  sam ples. A p a re n t M J-enriched  
con tro l sam ple is c re a te d  by  requ iring  a m uon, r ,  an d  
je t  as above, b u t w ith  th e  m uon  iso la tion  req u irem en t 
rem oved  a n d  w ith  a lower q u a lity  (0.3 <  N N T < 0.9) r  
selected . T h is is th e n  used  to  c re a te  a  6- ta g  subsam ple  
w hich requ ires a t  leas t one of th e  je ts  to  be iden tified  as a
6 je t  w ith  th e  sam e 6 je t  se lection  as earlier. T h e  residual 
co n trib u tio n s  from  SM b ackg rounds are su b tra c te d  from  
th e  M J con tro l sam ples using  s im u la ted  events.
To d e te rm in e  th e  M J co n trib u tio n  in  th e  p re -ta g  an a l­
ysis sam ple , a d a ta  sam ple  is used  th a t  h as  th e  sam e 
selection  as th e  p re -ta g  analysis sam ple excep t th a t  th e  
m uon  an d  r  charges have th e  sam e sign. T h is  sam e-sign  
(SS) sam ple  is d o m in a te d  by  M J events. A fter m ak ing  
a su b tra c tio n  of o th e r  SM back g ro u n d  processes w hich 
co n trib u te  to  th is  sam ple, th e  nu m b er of M J events in 
th e  opposite-sign  (OS) signal region is co m p u ted  by  m ul­
tip ly in g  th e  SS sam ple by  th e  O S /S S  ra tio , 1.05 ±  0.02, 
d e te rm in ed  in  a con tro l sam ple  se lected  b y  requ iring  a 
n on -iso la ted  m uon..
For th e  6- ta g  ana lysis  sam ple , s ta tis t ic a l lim ita tio n s  
requ ire  a d ifferent ap p ro ach  for th e  M J back g ro u n d  eval­
u a tio n  th a n  for th e  p re -ta g  sam ple. F or th e  6- ta g  sam ple, 
tw o m e th o d s  are  used. F or th e  first m e th o d , th e  p e r je t  
p ro b ab ility  P tag th a t  a je t  in  th e  SS M J con tro l sub­
sam ple w ould be iden tified  as a  6 je t  is d e te rm in ed  as a 
function  of je t  p t - W e ap p ly  P tag to  th e  je ts  in  th e  SS 
p re -ta g  sam ple to  d e te rm in e  th e  y ield  in  th e  6- ta g  sam ­
ple. F or th e  second m e th o d , th e  M J back g ro u n d  is d e te r­
m ined  by  m ultip ly ing  th e  6- ta g  M J con tro l sam ple yield 
by  tw o factors: ( 1 ) th e  p ro b ab ility  th a t  th e  non -iso la ted  
m uon  w ould  be iden tified  as iso lated , an d  (2 ) th e  ra tio  of 
events w ith  a r  c a n d id a te  passing  th e  N N T req u irem en ts  
to  events w ith  r  ca n d id a te s  hav ing  0.3 <  N N T <  0.9 
as d e te rm in ed  in  a se p a ra te  con tro l sam ple. T h e  final 
M J co n trib u tio n  in  th e  6- ta g  ana lysis  sam ple is d e te r­
m ined  using  th e  M J sh ap e  from  th e  first m e th o d  w ith  
th e  n o rm aliza tio n  equal to  th e  average of th e  tw o m e th ­
ods. W e include th e  n o rm aliza tio n  difference betw een  
th e  tw o m e th o d s  in  th e  sy stem a tic  u n c e r ta in ty  on  th e  
M J co n trib u tio n .
T h e  signal to  back g ro u n d  ra tio  is fu rth e r  im proved  us­
ing  m u ltiv a ria te  techn iques. Tw o se p a ra te  m e th o d s  are 
used, one to  add ress  th e  i t  b ack g ro u n d  an d  one to  re­
duce th e  M J backg round . F or th e  i t  backg round , a neu­
ra l netw ork  (N N top) is c o n s tru c te d  using  H t  =  T,jetsE T , 
Etot =  'E je tsE + E r+ E n ,  th e  nu m b er of je ts  an d  Ay>(/x, r )  
as in p u ts . For th e  M J backg round , a sim ple jo in t likeli­
ho o d  d isc rim in an t (L L m j ) is co n s tru c te d  using  pt£, pip, 
A R ( h , t ) ,  M mt an d  H ere M mt deno tes th e  invari­
a n t m ass of th e  m uon  an d  ta u , an d  M mtj, is th e  in v a rian t 
m ass co m p u ted  from  th e  m uon, r ,  an d  f a  m o m en tu m  
vectors. T h e  final analysis sam ple is defined by  se lect­
ing  re c tan g u la r  reg ions in  th e  N N top versus L L m j  p lane. 
T h e  reg ions have been  iden tified  for each  r  ty p e  an d  
each  H iggs boson  m ass p o in t se p a ra te ly  b y  op tim izing  
th e  search  se n s itiv ity  using  s im u la ted  events. T h e  signal 
to  back g ro u n d  ra tio  im proves by  u p  to  a fac to r o f tw o 
w hen app ly ing  these  requ irem en ts.
T able I shows th e  p red ic ted  back g ro u n d  an d  observed  
d a ta  yields in  th e  analysis sam ples. B etw een 5% an d  10%
6Pre-tag b- tagged Final
tt 66.0 ±  1.3 39.6 ±  0.8 20.3 ± 0 .6
M ultijet 549 ±  26 38.5 ±  2.3 28.1 ±  1.9
Z (->  r r )  +  jets 1241 ±  8 18.8 ± 0 .3 16.3 ± 0 .3
O ther Bkg 267 ±  6 5.1 ± 0 .1 4.1 ± 0 .1
Total Bkg 2123 ± 2 8 102 ± 2 .4 68.8 ± 2.0
D ata 2077 1 1 2 79
Signal 14.4 ± 0 .3 4.8 ± 0 .1 4.6 ± 0 .1
TABLE I: Predicted background yield, observed d a ta  yield 
and predicted signal yield and their statistical uncertainties 
at three stages of the analysis. The signal yields are calculated 
assuming tan/3 =  40 and a Higgs mass of 120 G eV /c2 for the 
m™aæ and ß  =  —200 G eV /c2 scenario.
of </> —> T^Th decays are se lected  depend ing  on M ^.
S ystem atic  u n ce rta in tie s  arise from  a v a rie ty  of 
sources. M ost are ev a lu a ted  u sing  com parisons betw een  
d a ta  con tro l sam ples an d  p red ic tio n s from  sim ulation . 
T h e  u n ce rta in tie s  a re  d iv ided  in to  tw o categories: (1) 
th o se  w hich affect on ly  no rm aliza tio n , an d  (2 ) those  
w hich also affect th e  sh ap e  of d is tr ib u tio n s . T h e  sources 
in  th e  first ca te g o ry  include th e  lum in o sity  (6 .1 %), m uon 
iden tifica tion  efficiency (4.5% ), iden tifica tion  (5%, 4%, 
8%), Th energy  c a lib ra tio n  (3%), th e  t t  an d  single to p  
cross sections ( 1 1 % an d  1 2 % ), d iboson  cross sections 
(6%), Z + (u ,d ,s ,c )  r a te  (+ 2% , -5% ) an d  th e  W  +  6 an d  
Z  +  b cross sections (30%); th o se  in  th e  second  include je t  
energy  c a lib ra tio n  (2% -4% ), 6-tag g in g  (3% -5% ), tr ig g e r 
(3% -5% ), an d  M J back g ro u n d  (33%, 12%, 11% ). For 
sources w ith  th re e  values, th e  values co rresp o n d  to  r  
T ypes 1, 2 a n d  3 respectively.
A fter m ak ing  th e  final selection , th e  d isc rim in an t D  
is form ed from  th e  p ro d u c t o f th e  N N top a n d  L L m j  
variab les, D  =  L L m j  x  N N top• T h e  resu ltin g  d is tr ib u ­
tio n s for th e  p red ic ted  backg round , signal an d  d a ta  are 
show n in F ig . 1(a). T h is d is tr ib u tio n  is used  as in p u t 
to  a  significance ca lcu la tio n  using  a m odified frequen tist 
ap p ro ach  w ith  a P oisson  log-likelihood ra tio  te s t  s ta t is ­
tic  [20]. In  th e  absence of a sign ifican t signal we se t 95% 
confidence level lim its  on  th e  presence of n e u tra l H iggs 
bosons in  o u r d a ta  sam ple. T h e  cross section  lim its  are 
show n in F ig . 1(b) as a function  of H iggs boson  m ass. 
T hese a re  tra n s la te d  in to  th e  ta n /3  versus M a  p lane  in 
th e  m™“æ, /x =  —200 G e V /c 2 M SSM  b en ch m ark  scenario  
[21], g iving th e  excluded  region show n in F ig. 1(c). T he 
signal cross sections an d  b ran ch in g  fractions are com ­
p u te d  using  FEYNHIGGS [22]. In s tab ilitie s  in  th e  th e o ­
re tica l ca lcu la tio n  for ta n /3  >  100 lim it th e  usab le  m ass 
ran g e  in  th e  tra n s la tio n  in to  th e  (tan /3 , M a ) p lane.
In  sum m ary , th is  L e tte r  re p o r ts  a search  for p ro d u c­
tio n  of H iggs bosons in  associa tion  w ith  a  6 q u a rk  using 
eigh t tim es m ore d a ta  th a n  prev ious resu lts  for th is  ch an ­
nel. T h e  d a ta  are  co n sis ten t w ith  p red ic tio n s from  know n 
physics sources an d  lim its  a re  se t on  th e  n e u tra l H iggs
boson  assoc ia ted  p ro d u c tio n  cross section. T hese cross 
section  lim its, a fac to r o f th ree  im provem ent over p rev i­
ous resu lts , a re  also tra n s la te d  in to  lim its  in  th e  SUSY 
p a ra m e te r  space.
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